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INTRODUCTION
The value of the Association of Southeast Asian Nations' (ASEAN) exports increased threefold between 1998 and 2008. Many of these goods were produced within East Asian production networks. 40% of the exports from Malaysia, Philippines, and Thailand in 2007 were electronic goods. In addition, 13% of Thailand's exports were automotive products. These goods were produced using parts and components coming from Japan, Republic of Korea (hereafter Korea), and Taipei,China. Demand for sophisticated manufactured goods produced within East Asian supply chains has plummeted. Can labor-intensive manufacturing exports take their place as an engine of growth?
To answer this question it is necessary to examine the factors affecting the demand for labor-intensive exports. How will slower growth in the rest of the world affect spending on clothing, furniture, and footwear produced in ASEAN countries? Is it true, as policymakers in Asia often argue, that profit margins for labor-intensive goods are razor-thin and, thus, that exchange rate appreciations could decimate these industries? How much competition is there between ASEAN and countries such as the People's Republic of China (PRC) and Viet Nam in the export of low-technology products to third markets?
Previous work investigating these questions has yielded mixed results. Ahearne et al. (2003) , using a vector autoregression and annual data from 1981 to 2001, found that income growth in importing countries is a much more significant determinant of exports from East Asia than exchange rate changes. Bénassy-Quéré and Lahrèche-Révil (2003) , using panel data techniques and annual data from 1984 to 2001, reported that a 10% appreciation in one East or Southeast Asian country reduces exports to the rest of the world by 5.5%. Thorbecke (2006) , using dynamic ordinary least squares (DOLS) estimation and quarterly data from 1987 to 2005, presented evidence indicating that a 10% depreciation of ASEAN currencies against the United States (US) dollar would decrease the PRC's exports to the US by 7.5%. Cheung, Chinn, and Fujii (2009) , on the other hand, using DOLS estimation and quarterly data from 1993 to 2006, did not find a statistically significant relationship between the PRC's exports to the US and exchange rates in third countries. This paper takes up these issues by investigating labor-intensive exports from Indonesia, Malaysia, Philippines, and Thailand to the rest of the world. Results using DOLS estimation and annual data from 1983 to 2007 indicate that exports are very sensitive to income in the importing countries, the exchange rate between ASEAN countries and the importing countries, and the exchange rates between other exporters such as the PRC and the importing countries.
These results imply that labor-intensive exports may not be able to promote recovery in ASEAN countries. The high estimated income elasticities indicate that if the recovery in the rest of the world is slow, demand for ASEAN's exports will also be constrained. In addition, the high estimated exchange rate elasticities support the claim that profit margins for laborintensive goods are thin. It may thus be difficult for Indonesia, Malaysia, Philippines, and Thailand to compete with lower-wage economies in the region such as the PRC and Viet Nam.
From a policy perspective, these findings imply that ASEAN countries should promote domestic and regional demand to compensate for weak demand abroad. They should also seek to assimilate new technologies and move up the value chain rather than engaging in price competition with low-wage economies. Finally, they should consider exchange rate coordination with their Asian neighbors to avoid "beggar-thy-neighbor" policies and other unpleasant outcomes.
The next section presents the data and methodology employed in this paper. Section 3 contains the results. Section 4 concludes. Figure 1 shows the value of ASEAN's labor-intensive exports over time. Labor-intensive exports include carpets, clothing, fabrics, furniture, knitwear, leather, and yarns. Exports of these goods increased very rapidly during the ten years preceding the 1997-1998 Asian financial crisis. Beginning in 2002, exports from Indonesia, Malaysia, and Thailand began increasing rapidly again. The figure also indicates that labor-intensive exports are especially important in Indonesia. Figure 3 shows exports disaggregated by product category for Malaysia, Philippines, and Thailand. LIM make up only 5% of exports from these three countries. For Malaysia alone they make up 3% of exports, for the Philippines alone 5%, and for Thailand alone 7%. Figure 3 indicates that electronics goods are especially important for Malaysia, Philippines, and Thailand. Electronic goods include computer equipment, consumer electronics, telecommunication equipment, electronic components, optics, clockmaking, and precision instruments. 41% of exports from these countries are electronic goods. For Malaysia alone they make up 46% of exports, for the Philippines alone 58%, and for Thailand alone 28%.
DATA AND METHODOLOGY

ASEAN's Labor-Intensive Manufacturing Exports
Electronic goods are produced largely within East Asian production and distribution networks. Japan; Korea; Taipei,China; and multinational companies located in ASEAN countries export sophisticated technology-intensive intermediate goods to ASEAN countries for assembly and re-export. Agarwalla (2005) reports that the Philippines' value-added in the electronics industry is small. In a comprehensive study, he finds that the local value-added is less than 15%. Austria (2008) similarly concludes, based on a detailed analysis of import and export data, that ASEAN's electronics exports are highly import-dependent and that the domestic content is minimal. Labor-intensive exports, on the other hand, have much higher domestic value-added. Figure 4 shows the countries and regions that purchased ASEAN's labor-intensive exports. In 2006, 32% went to the US, 27% went to the European Union (EU)-15, 1 7% went to Japan, and the remainder went to the rest of the world.
Figure 4: Share of ASEAN's Labor-Intensive Exports Going to Individual Countries and Regions in 2007
European Union (15 Figure 5 shows the leading exporters of labor-intensive goods in 2007, excluding the ASEAN countries. The PRC is the leader, exporting more than 30% of the total. Next come Italy, Germany, and France. Together, the eurozone countries export about 28% of total world exports. Viet Nam exports about 2% of the world total. ASEAN thus produces LIM largely using domestic inputs and sells these products throughout the world. Key regional competitors include the PRC and Viet Nam.
The Imperfect Substitutes Model
This paper investigates how exchange rate changes affect ASEAN's exports of laborintensive manufacturing goods. To do this it uses data on ASEAN's real exports of these goods to 25 countries. There has been substantial variation, both cross-sectionally and over time, in ASEAN exchange rates relative to these countries. This approach should thus help to identify in an econometric sense how exchange rate changes affect the export of LIM.
According to the imperfect substitutes model of Goldstein and Khan (1985) , exports can be represented as:
where represents real exports, represents the real exchange rate, represents foreign real income, and the variables are measured in natural logs. Equation (1) can be obtained by assuming that the quantity of ASEAN's exports demanded by other countries depends on income in the other countries and the price of ASEAN's exports relative to the price of domestically produced goods in those countries and that the quantity of exports supplied by ASEAN depends on the export price relative to ASEAN's price level. By equating demand and supply one can derive equation (1) .
Dependent and Independent Variables
The dependent variable is the log of labor-intensive manufacturing exports. These goods come from six product categories: clothing, furniture, leather, carpets, yarns and fabrics, and knitwear.
2 Data for exports of these goods measured in US dollars are obtained from the CEPII-CHELEM database and are deflated using the US Bureau of Labor Statistics price deflators for these six categories. (2) In the same way, weighted exchange rates can be calculated for the other 24 importers in 2007. The procedure can then be repeated for every year going back to 1983, yielding new values of and for each year.
i w wrer
To calculate weighted exchange rates in this way, it is necessary to measure exchange rates using a common numeraire. This can be done by employing the real exchange rate variables constructed by CEPII. The CEPII real exchange rate between countries i and j is calculated by first dividing gross domestic product in US dollars for country i by gross domestic product in purchasing power parity for country i and doing the same for country j. The resulting ratio for country i is then divided by the ratio for country j. This variable measures the units of consumer goods in country i needed to buy a unit of consumer goods in country j. It can be compared across countries as well as across time. Because it is comparable across countries, it can be used in equation (2) 
Econometric Methodology
The model is estimated using DOLS. DOLS involves regressing the left-hand side variable on a constant, the explanatory variables, and lags and leads of the first difference of the explanatory variables. The data set extends from 1983 to 2007. One lead and lag is used in the DOLS estimation. Table 1 presents the results from estimating equation (3). The results are robust to using either country-pair fixed effects (see columns (1) and (2)) or exporter and importer fixed effects (see columns (3) and (4)). They are also robust to including a time trend (see columns (1) and (3)) or period fixed effects (see columns (2) and (4)). The first row reports the coefficients on the bilateral exchange rate between the ASEAN exporting country and the importing country. The coefficients are statistically significant in every specification and approximately equal to -2. These findings indicate that a 10% appreciation in an ASEAN country would reduce its exports of labor-intensive goods by about 20%.
RESULTS
The second row reports the coefficients on the weighted exchange rate between the leading exporters of labor-intensive goods and the importing countries. The coefficients are again statistically significant in every case and range from 1.06 to 1.44. These results indicate that, controlling for exchange rates in ASEAN countries, a 10% appreciation among competitors would increase labor-intensive exports from ASEAN countries by 11-14%.
The third row reports the coefficients on income. The coefficients are statistically significant in every specification and range from 2.34 to 2.49. These values indicate that a 10% drop in income in the rest of the world would decrease labor-intensive exports from ASEAN countries by about 24%. Tables 2 through 4 provide sensitivity checks. Table 2 reports the results of estimating a DOLS(1,2) model. Table 3 reports the results of estimating a DOLS(2,1) model. Table 4 reports the results of estimating a DOLS(1,1) model with exports deflated using the US consumer price index instead of the US Bureau of Labor Statistics price deflators. In every case the results reported in Table 1 are robust to these changes in specification. An important implication of the results presented here is that exports of labor-intensive goods are very sensitive to exchange rate changes in ASEAN countries and to exchange rate changes in countries that compete with ASEAN in third markets. This supports the claim that is often made that profit margins for labor-intensive goods are thin. If this is the case it may be difficult for ASEAN countries to compete with lower-wage countries such as the PRC and Viet Nam based on cost.
A better strategy for ASEAN companies exporting labor-intensive goods would be to advance from simple to complex production activities-from low-skilled assembling to participating in the engineering and design aspects of production (Wie 2006) . One way to do this would be for ASEAN countries to reduce corruption and improve infrastructure in order to attract foreign direct investment. Foreign direct investment could then be leveraged to expand the technological base (Yoshitomi, Azis, and Thorbecke 2003) . Assimilating new technologies and moving up the value chain would be a far more promising way to raise living standards than engaging in price competition with low-wage economies.
A second important implication of the results presented here is that labor-intensive exports from ASEAN countries are sensitive to changes in income in importing countries. If the slowdown in the rest of the world is protracted, ASEAN's exports of labor-intensive goods will also be constrained.
Thus, exports may not be able to play as large a role as an engine of growth as they did before the crisis. ASEAN policymakers should therefore redouble their efforts to increase domestic demand. To do this, they could strengthen social safety nets, improve infrastructure, and reduce intra-regional impediments to trade.
CONCLUSION
Exports from ASEAN countries soared between the 1997-1998 Asian financial crisis and the 2008-2009 global financial crisis. Many of these exports were electronic goods or automotive products produced within regional production networks.
Exporting such large quantities of sophisticated manufactured goods produced within East Asian supply chains poses several problems. The share of domestic content in these exports is small, implying that ASEAN's value-added is also small. Concentrating so much activity in a single sector also exposes countries in the region to the risk of a downturn in that sector. In the current crisis, demand for electronic goods assembled in ASEAN countries has plummeted.
This paper thus investigates whether LIM exports can function as an engine of growth for ASEAN countries. To do this, it investigates the factors affecting the demand for laborintensive exports. Results using DOLS indicate that exports are very sensitive to income in the importing countries, the exchange rate between ASEAN countries and the importing countries, and the exchange rates between other exporters such as the PRC and importing countries.
The results imply that labor-intensive exports may not be able to promote recovery in ASEAN countries. High income elasticities indicate that if growth in the rest of the world remains slow, demand for ASEAN's exports will also be curtailed. In addition, the high estimated exchange rate elasticities support the claim that profit margins for labor-intensive goods are thin. It may thus be difficult for Indonesia, Malaysia, Philippines, and Thailand to compete with lower-wage economies in the region such as the PRC and Viet Nam based on cost.
Several policy implications flow from these findings. First, ASEAN countries should seek to assimilate new technologies and move up the value chain rather than engaging in price competition with low-wage economies. Second, countries in the region should attempt to promote domestic demand to replace weak demand abroad. They could do this by improving healthcare, education, and pension systems in order to reduce precautionary saving and by improving infrastructure to promote growth and development in the region. Finally, the evidence that competition in third markets is strong indicates that there might be a role for exchange rate coordination in Asia to mitigate "beggar-thy-neighbor" policies, "free-rider" problems, and other unpleasant outcomes.
